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$3uppose A and x are different irreduc*ible characters of the symmetric group S,. If the 
jyartition of WI to which A corresponds majorizes the partition to which x corresponds, then 
.4 (7)/h(e) > x(7)/x(e)+ where T is a transpxition and e is the identity. 
Let A be an irreducible (complex) character of the symmetric permutation 
group S,,,. Then A corresponds to a nonincreasing partition (A) = (A,, AZ, . . . , h,J 
of the integer m. We may represent this partition by a diagram of horizontal rows 
of dot:%;, all beginning at the same vertical line. The first row contains AI dots, the 
secontl A2 dots, and so on with the last containing Ak dots. For example, the 
partition (6, 24), which is short hand for (6,2,2,2,2), of 14 is represented by the 
diagram 
By simply interchanging rows and columns we obtain a second diagram (A’), the 
assocklte (or transpose) of the original diagram. It is clear that Ai = k and that the 
nulmbr:r  of nonzero parts of (A’) = (A;, A;, . . . , A:) is AI. The transpose of (6, 24) 
is (S2, 14). The characters A and A’ are connected in a very simple way, namely 
A’(a) == E((T)A((T), (T E S,,,, where E is the alternaiing (Signum) character [8, 
(It follows immediately that if A = A’, then A(r) = 0 for any trans 
the converse also holds, i.e., if A (7) = 0 for a transposition r, t 
In the course of an investigatio into so called gene 
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tables for small values of m suggests the dominant character is the one whose 
partition comes second in lexicographic (dictionary) order. This suggestion turns 
out to be false. f (A) = (6,2”), the value of A on transpositions is - 154. The 
purpose of this note is to prove a gerreral result concerning the values of 
characters on transpositions. A consequence of this result is L? suficien~: condition 
for recognizing the dominant character in an associated pair. 
. Let (A) = (Al,. . .,h) and W- h..., x,) be nonincrea:;ing parti- 
tions of ~rz. Thsn (A) n@orrizes 4 x) if A 1 + l l l + A, 2 x1 + l l l + xt, 1 SI t 5: k. 
Perhaps the first modern writers to recognize applications of majorization in 
questions concerning the cfraracter theory of the symmetric group were A.J. 
Coleman [l] and E. Snapper [?]. That majorization is of fundamental importance 
in this theory has been demonstrated by A.M. Garsia and J. Remmel [2]. 
Let A and x be disfinct irreducible lcrmracters of Sm. If (.A) majorizes (x), 
then A (7)/A(e) > x(7)/x(e) for transpositions 7, where e is the identity. 
Curiously, this kind of resuh seems t:c hold only fcr transpositions. For 
example, if (A) = (5,3) and (,Y) = 5,2, l), then (A) majorizes (x), but A(cu)/A(e) = 
& while x(&r/x(e) = &, for three-qcles cy, and A(@)/A(e) = -$ while x(P)/&) = 
0 for four-cycles /3. 
Let A be aM imducib!e character of S,,, which is distinct from it:< associate 
A’. lf (A)‘majorizer (A’), tkre A dominates A’. 
. Since A # A’, exactly one of them is positive on transpositions. Thus, the 
result is immediate from the theorem because A and A’ have the same degree. 
Since nerther (6, 24) nor (s2, 14) majorizes the other, this corollary does not 
completely answer the qulestiont posed above. 
The remainder of the paper comprises a proof of the I heorem. Suppose A is an 
irreducible character of S, with (A) = (A r, . . . n A,). If T E S, is a transposition, 
then [S, 1). 1401 
A(T) ._ 1 
A(e) 
f Aj(Ai -2j + 1). 
W(W - 1) j’r; 
Assume (A) majorizes (~0 = (x1, . . . , x,). For notational si*npli 
. . . = A, = 0 = x,+, = + l l = xm. Sin 
Since (A)#(x), some of t 
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follows that A, > A,,+,. Otherwise, since (A) is a nonincreasing partition, A, = 
A ,+ 1 s xp+ 1 s xp, contradicting A, > xP. Similarly, A,_I > Arl. Otherwise, A,._ I I= A, < 
h d xq_ 1, t_ontradicting hq__ l a ;iq_ ,. Finally, since A, > xP 3 xcr > Aq, A, 2 A, + 2. 
Following f6, Section SD] we transform (A) to (CL) as follows: pi = Ai if i is 
neither p nor 4, k = h, - 1, and pq = A, + 1. Notice that (r~1) is a nonincreasing 
p$artition of kn. Moreover, (A) majorizes (CL) and (p) majorizes (x). (It may happen 
that p = x.) Using this argument as the first step of an induction, one proves a 
result due to Muirhead: If (A) majorizes (x), then (A) can be transformed into (~0 
bly a finite sequence of steps of the above type. We will complete the proof by 
showing that the right hand side of (*) strictly decreases with each of these. Since 
nl is fixed, it suffices to show 
(::*) 2 A;(A, -2j+ l)> . 
j=l i=l 
Eut, 
Il.p(cLp-2P+l)+~~(biLq-2q+l) 
=(A,-l)(A,- 2p)+(h,+ I)(A,-2q+2) 
= A,(A, -2p+ l)+A,(A, -2q+1)+2(h,-A,+p-q+l). 
Since (A, -A,,) 6 -2 and (p -q) < 0, it follows that 2(h, - A, + .? -y + 1) c -4, i.e., 
the right hand side of (**) is at least 4 less than the left hanc! side. 
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